Introduction
Parotid gland neoplasms constitute 3 % of all head and neck tumors [1] . Benign masses account for 80 % of parotid gland neoplasms [1] . Besides benign tumors like pleomorphic salivary adenoma, inflammatory and autoimmune diseases also require parotidectomy. The aim of parotid surgery in benign diseases is to remove the diseased gland while preserving the facial nerve function and preventing tumor recurrence. Possible complications of parotid gland surgery include facial nerve paralysis, recurrent disease, gustatory sweating (Frey syndrome), great auricular nerve anesthesia and salivary fistula. These complications can affect the quality of life [2] .
Although objective measures of success in parotidectomy have been frequently reported in the literature [1] , relatively little attention has been paid to understanding the patient's perception of their surgical results. In this respect, quality of life studies may be helpful; but such studies in literature are limited.
This study was designed to determine the surgery-related changes in quality of life after surgery for benign neoplastic disease of the parotid gland.
2008, with a minimum 12-month follow up period were retrospectively evaluated. Age, gender, tumor localization and histological types of tumor, complications and treatment modalities were recorded.
Outcome Measures
The quality of life study group of the European Organization for Research and Treatment of Cancer (EORTC) has developed a measurement strategy for the assessment of quality of life in clinical trials [3, 4] . We used the core quality of the life questionnaire (QLQ-C30) (European Organization for Research and Treatment of Cancer Quality of Life C30) in combination with head and neck cancer specific questionnaire module EORTC QLQ-H&N35 (European Organization for Research and Treatment of Cancer Quality of Life Head and Neck 35) [5] . The EORTC QLQ-C30 is a 30-item questionnaire measuring the health-related quality of life. This questionnaire includes six functional scales, three symptom scales, and six single items. The EORTC QLQ-H&N35 is a 35-item questionnaire covering seven multiple-item scales in addition to eleven single items.
Statistical Analyses
Data were analyzed using the Statistical Package for Social Sciences (SPSS) software (version 15.0 for Windows) (Customer number:114094). All differences associated with a chance probability of .05 or less were considered statistically significant. Data were shown as mean ± SD and number of cases with percentages. The normality of the distributions of continuous variables was determined by using Shapiro-Wilk test. The median differences between groups were compared by using Mann-Whitney U test. Kruskal-Wallis test was applied when the number of independent groups was more than two. When the p value from the Kruskal-Wallis test was statistically significant, Kruskal-Wallis multiple comparison test was used to determine the group which differs from other groups. Multiple linear regression analysis was applied to establish the independent predictors which mostly affected the quality of life. Coefficient of regression and 95 % confidence intervals for each independent variable were also calculated.
Results
The study included 49 patients (25 men and 24 women) with a median age of 47.7 ± 12.7 years (age range, 20-71 years). Seventeen patients were younger than 45 years, sixteen patients were 55 years of age or older.
Twenty-seven (55.1 %) patients were primary school graduates, 9 (18.4 %) were secondary school graduates, 7 (14.3 %) were high school graduates and 6 (12.2 %) were university graduates. The most common indication for parotidectomy among patients with tumors was the diagnosis of pleomorphic adenoma (59.2 %). The other benign indications included Warthin's tumor (22.4 %), chronic sialadenitis (6.1 %), lymphoepithelial lesion (4.1 %), basal cell adenoma (2 %), granulomatous lymphadenitis (2 %), lipoma (2 %), and reactive lymph node (2 %) ( Table 1) . Superficial parotidectomy was performed on 43 patients (87.8 %). Total parotidectomy was performed on 6 patients (12.2 %) who were treated for a deep lobe tumor.
In our study, complications included salivary fistula (2 %), hematoma (2 %), paresis in the marginal mandibular branch of facial nerve (22.4 %), and facial nerve paresis (24.5 %). The salivary fistula through the wound scar resolved after the application of pressure dressing. The facial nerve paresis was temporary. Frey syndrome was detected in 7 patients (14.3 %). The greater auricular nerve was not preserved intraoperatively. Although there was sense impairment in 36 patients (73.5 %) due to scarification of the greater auricular nerve, no complaints were received from any of these patients. Seven (14.3 %) surgical site depression, 15 (30.6 %) alterations of the facial shape and 30 (61.2 %) hypertrophic cicatrix were reported by the patients. None of the patients responded ''yes'' to the question addressing dry mouth and xerostomia.
The results of the EORTC QLQ-C30 and the head and neck module QLQ-H&N35 are listed in the Tables 2 and 3 . A significant statistical correlation was noted between female gender and post-surgical pain (p \ 0.001), also a significant statistical correlation was noted between sleeplessness and the use of the Non-Steroid Anti-Inflammatory Drugs (NSAID) (p \ 0.001). There was a significant difference between age and difficulties in moving the mouth (p \ 0.001). Frey syndrome related to social functions, economical difficulties, speech defect, reduced sexuality and nutritional parameters were statistically significant (p \ 0.001). Reaktive lymph node 1 2 S106 Indian J Otolaryngol Head Neck Surg (July 2013) 65(Suppl 1):S105-S111 Indian J Otolaryngol Head Neck Surg (July 2013) 65(Suppl 1):S105-S111 S107 1.000 S108 Indian J Otolaryngol Head Neck Surg (July 2013) 65(Suppl 1):S105-S111
Discussion
Parotid masses are excised more easily today due to the advances in technology and surgical techniques. In the past, the emphasis with regard to parotid gland surgery for benign lesions was on technical issues [6] and postoperative complications [7] [8] [9] rather than global quality of life.
The patients who underwent parotidectomy had excellent general health before the operation and had minor complaints in the postoperative period. Operating on such patients is unlikely to improve their quality of life, and additional symptoms related to surgery will always be a source of disappointment for these patients [10] . The complications associated with parotidectomy are diverse. There was no questionnaire which evaluated the global health with regard to parotid tumors except in patients with malignant tumors [10] . The global health quality is a questionnaire for evaluating economic, social, personal, physical and psychological conditions. The multidimensional assessment of operational tests are described for the measurement of the quality of life [3, 11] . The quality of life questionnaire reported by the European Organization for Research and Treatment of Cancer consists of general and area-specific modules. The questionnaire has previously been validated and used in several studies [12] . SF-36 is a non-specific questionnaire which includes 36-items [13] .
Facial nerve paralysis has a significant functional and emotional impact on patients. The most frequent complication is temporary facial nerve paresis after parotidectomy, and facial paralysis is observed to be the most important complication [14] . Patients with facial nerve paralysis often complain about compromised mastication, dysphagia, poor eye closure and the social ramifications of cosmetic deformity [15] . In the study of Gaillard et al., the incidence of postoperative facial nerve dysfunction was reported as 42.7 % on the first postoperative day, 30.7 % in month one after parotidectomy, and 0 % in month six after parotidectomy [16] . The incidence of temporary facial palsy was calculated in one study as 46.1 % and of permanent facial palsy as 3.9 % [17] . In our study, the most common dysfunction was paresis in a single nerve branch (11 patients), the marginal mandibular branch in particular. Facial nerve paralysis was reported in 12 (24.5 %) patients. There was no permanent palsy in the postoperative period.
The great auricular nerve arises from the second and third cervical rami. It is distributed to the facial skin over the parotid gland and auricula. The reduced ability to feel temperature and pain on the ear can also give rise to serious burns and injuries. The posterior branch of the nerve can safely be dissected from the gland along its course to the ear, and then be retracted while the parotidectomy is performed. Marshall et al. [7] reported that 66.2 % of patients Table 3 continued
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age(n = 17) commented on noticing a sensory deficit in the cheek area immediately after surgery, but that incidence decreased to 30.6 % one year after surgery. Some authors reported that the scarification of the greater auricular nerve had no effect on the quality of life [2, 18] . The greater auricular nerve was not preserved in patients who underwent parotidectomy. There is no statistical significance between age, gender, status of education, diagnosis, Frey syndrome and the parameter of sensory (p [ 0.05).
Frey syndrome is a well-known complication of parotidectomy. The true incidence of postoperative Frey syndrome is unknown, but it is estimated to be 35 and 60 %. Frey syndrome is characterized by unilateral sweating and flushing of the facial skin in the area of the parotid gland during eating. Frey syndrome may lead to social failure because of sweating and flushing [19] . The probable pathogenesis involves aberrant cross-reinnervation between the postganglionic secretomotor parasympathetic fibers to the parotid gland and the postganglionic sympathetic fibers supplying the sweat glands of the skin [20] . Some authors have suggested that transposition of sternocleidomastoid muscle or fascia into the wound may effectively reduce the symptoms [21, 22] . There is no standard questionnaire for the evaluation of Frey syndrome [19] . In our study, seven (14.3 %) patients had Frey syndrome. EORTC QLQ-C30 questionnaire parameters on social functioning and financial difficulties, and EORTC QLQ-H&N35 questionnaire parameters on speech problems, reduced sexuality, and nutritional support revealed statistically meaningful results (p \ 0.001) When we compared the parameters of difficulty in social contacts and eating with Frey syndrome, we found a statistically significant correlation (p \ 0.05). The comparison of Frey syndrome and the global health status revealed a statistically significant relationship (p \ 0.012).
A parotid fistula is a communication between the skin and a salivary duct or gland, through which saliva is discharged. Parotid salivary fistula is a relatively common complication after parotidectomy. Laskawi et al. [23] reported persistent parotid fistula in 4 % of the patients following parotidectomy. Various forms of treatment have been described for parotid gland fistula, including tympanic neurectomy with or without chorda tympani section, the use of pressure dressings, anticholinergic drugs, botulinum toxin, radiotherapy, and even completion of the parotidectomy [24, 25] . Salivary fistula developed in one of our patients. Fistula was treated with a pressure dressing. We found no statistically significant correlation between the parameters of dry mouth, sticky saliva and age, gender, education level, histopathological diagnosis, and Frey syndrome.
Many factors can affect post-surgical pain. For example, Erkan et al. [2] found a statistically significant correlation between gender and post-surgical pain. In our study, there was a statistically significant correlation between age, gender and post-surgical pain (p \ 0.05). A statistically significant correlation was found especially between the \45 year-old group and the others (p \ 0.05). We also found a significant correlation between female gender and the use of analgesic drugs (p \ 0.001).
Unsightly scar is rarely encountered in properly performed parotid surgery. Wound closure should include approximation of subcutaneous tissues and careful reapproximation of the epithelium with fast-absorbing sutures. When we compared the global health status with age groups, we concluded that the health scores of patients in the age group of 45-55 years were lower than those of other age groups (p \ 0.031). Similarly, Nitzan et al. [26] also reported a significant correlation between patients' age and appearance.
Frey syndrome is the most common complication that may adversely affect the quality of life in patients who have undergone parotidectomy for benign parotid disease. Therefore, patients undergoing parotidectomy should be comprehensively informed about Frey syndrome before the operation.
